
US 20080206411A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2008/0206411 A1 

Nielsen (43) Pub. Date: Aug. 28, 2008 

(54) FOODSTUFF (30) Foreign Application Priority Data 

(75) Inventor: Jens Mogens Nielsen, Galten (DK) Jul. 11, 2005 (GB) ................................. .. 0514223] 
Jul. 12, 2005 (GB) ................................. .. 05142898 

Correspondence Address: Publication Classi?cation 
STEPTOE & JOHNSON LLP (51) Int C1 
1330 CONNECTICUT AVENUE, N.W. AZéD ‘7/06 (200601) 
WASHINGTON, DC 20036 (US) A23L 1/48 (200601) 

52 US. Cl. ....................................... .. 426/262; 426/602 
(73) Assignee: Danisco A/S, Copenhagen K (DK) ( ) 

(57) ABSTRACT 

(21) Appl. No.: 11/995,182 The present invention provides a foodstuff comprising: 
(a) a ?rst food material layer; 

(22) PCT Filed: Jul. 3, 2006 (b) a Colour migration barrier layer; 
(0) a second food material layer, 

_ Wherein the colour migration barrier layer is disposed 
(86) PCT NO" PCT/IB06/02241 between the ?rst food material layer and the second food 

§ 371 (0X1) material layer and is an edible liquid oil composition com 

(2), (4) Date: Mar. 13,2008 _ PYISIIFgI 
(1) an oil component; and 

. . (ii) a fat, emulsi?er, Wax or mixture thereof having a melting 
Related US. Application Data point of greater than 550 C‘; 

(60) Provisional application No, 60/ 698,22 1, ?led on Jul' Wherein the oil component (i) has a solid fat content (N -value) 
11, 2005. at 200 C. ofless than 20. 
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FOODSTUFF 

[0001] The present invention relates to a foodstuffcompris 
ing a colour migration barrier layer, a method of preparing 
such a foodstuff and the use of a composition as a colour 
migration barrier layer. 
[0002] Many foodstuffs comprise multiple layers of differ 
ent food materials with each layer having a different colour. 
Ripple type desserts are a typical example of such foodstuffs. 
The difference in the colours of the different food material 
layers creates a distinctive and pleasing visual effect which is 
important in presenting and marketing the foodstuff. Unfor 
tunately, in many such foodstuffs, colours may migrate 
between the adjacent layers, resulting in a merging of the 
colours of the layers. For example, in a dairy dessert consist 
ing of a white dairy portion in contact with a coloured fruit 
sauce portion, the colour from the fruit sauce portion may 
migrate quickly into the white dairy portion, which becomes 
coloured. This gives a much less favourable impression to a 
consumer and may lead to the foodstuff being withdrawn. 
[0003] Whilst the use of barrier layers between foodstuffs 
is known, such barrier layers have been almost exclusively 
used to prevent or inhibit water migration. For example, EP 
1080643 discloses a water barrier layer comprising a blend of 
a natural wax derived from sun?ower wax, and glyceride 
materials, substantially being triglycerides and having a solid 
fat content (N-Value) at 20° C. of at least 20. The majority of 
these earlier disclosures concentrate on the problem of water 
migration, and do not acknowledge the problem of colour 
migration at all. Where the problem of colour migration is 
mentioned, it is related solely to water activity. Thus, EP 
0714608 states that “fruit purees and pieces preferably have 
the same aW as the ?ling or lower to prevent colour migration 
out of the food ingredients” (page 3, line 41-42). Surprisingly, 
we have identi?ed that the use of foodstuffs with similar water 
activities does not prevent colour migration between the 
foodstuff layers. However, this approach places a restriction 
on the food ingredients that can be used. In addition, the 
processes by which colour migration may occur are rather 
more complicated than suggested in EP 0714608. 
[0004] Ideally, a consumer should be unaware of the pres 
ence of any barrier layer when the foodstuff is being con 
sumed. Thus, a barrier layer should have organoleptic prop 
er‘ties of taste, aftertaste and mouthfeel that are imperceptible 
to the consumer. In particular, the barrier layer should be 
rapid and clean melting, and provide a smooth, non-waxy 
mouthfeel. 
[0005] The present invention alleviates the problems of the 
prior art. 
[0006] In one aspect the present invention provides a food 
stuff comprising: 
(a) a ?rst food material layer; 
(b) a colour migration barrier layer; 
(c) a second food material layer, 
wherein the colour migration barrier layer is disposed 
between the ?rst food material layer and the second food 
material layer and is an edible liquid oil composition com 
prising: 
(i) an oil component; and 
(ii) a fat, emulsi?er, wax or mixture thereof, having a melting 
point of greater than 55° C.; 
wherein the oil component (i) has a solid fat content (N -value) 
at 20° C. ofless than 20. 

Aug. 28, 2008 

[0007] In a further aspect of the invention, there is provided 
the use of an liquid oil composition for inhibiting and/or 
preventing colour migration between 
a ?rst food material layer and a second food material layer in 
foodstuff, 
wherein the liquid oil composition is an edible liquid oil 
composition comprising: 
(i) an oil component; and 
(ii) a fat emulsi?er, wax or mixture thereof, preferably having 
a melting point of greater than 55° C.; and preferably wherein 
the oil component (i) has a solid fat content (N-value) at 20° 
C. ofless than 20. 
[0008] In a further aspect of the invention, there is provided 
a method of preparing a foodstuff according to any one of 
claims 1 to 18, comprising the steps of: 
a) providing a ?rst food material layer; 
b) coating the ?rst food material layer with a colour migration 
barrier layer; 
c) coating the colour migration barrier layer with a second 
food material layer, 
wherein the colour migration barrier layer is an edible liquid 
oil composition comprising: 
(i) an oil component; and 
(ii) a fat, emulsi?er, wax or mixture thereof having a melting 
point of greater than 55° C.; 
wherein the oil component (i) has a solid fat content (N -value) 
at 20° C. ofless than 20. 

Oil Component 

[0009] Preferably the oil component (i) is selected from 
rape seed oil, soy oil, sun?ower oil, peanut oil, corn oil, cotton 
oil, saf?ower oil, olive oil, palm oil, partial hydrogenated ails, 
fractionated fats, fractionated ails, butter oil and mixtures 
thereof. 

[0010] 
seed oil 

Preferably the oil component (i) comprises rape 

Component (ii) 

[0011] Preferably component (ii) is selected from fully 
hydrogenated fats, fractionated fats, emulsi?ers, beeswax, 
candelilla wax, camauba wax, jojoba wax, whale wax, paraf 
?n wax, mineral wax, microcrystalline wax and mixtures 
thereof. 
[0012] In one preferred aspect, component (ii) comprises a 
fat and a monoglyceride. 
[0013] In another preferred aspect, component (ii) com 
prises a wax and a monoglyceride. 
[0014] Preferably component (ii) comprises a fat. Prefer 
ably component (ii) comprises a fully hydrogenated fat. Pref 
erably component (ii) comprises a fully hydrogenated high 
erucic acid rape seed oil. 
[0015] Preferably component (ii) comprises an emulsi?er. 
[0016] Preferably component (ii) is selected from 
monoglycerides, diglycerides, esteri?ed monoglycerides, 
sugar esters and mixtures thereof. 
[0017] Preferably component (ii) is or comprises a 
monoglyceride. 
[0018] Preferably component (ii) comprises distilled 
monoglycerides. 
[0019] Preferably component (ii) comprises distilled 
monoglycerides having a melting point of greater than 55° C. 
[0020] Preferably component (ii) comprises a wax. Prefer 
ably the wax is selected from beeswax, candelilla wax, car 
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nauba Wax, jojoba Wax, Whale Wax, paraf?n Wax, mineral 
Wax, microcystalline Wax and mixtures thereof. 

[0021] Preferably component (ii) comprises beeswax. 
[0022] Preferably component (ii) comprises beesWax and a 
monoglyceride. 
[0023] Preferably component (ii) has a melting point of 
greater than 60° C. Preferably component (ii) has a melting 
point of greater than 65° C. 

[0024] As used herein emulsi?ers are de?ned as polar com 
ponents ranging from very loW to very high polarity. The 
polar components includes ionic and non-ionic types. None 
limiting examples of emulsi?ers are polar lipids such as 
monoglycerides, mono diglycerides, acetic acid ester of 
mono-diglycerides, lactic acid ester of mono-diglycerides, 
citric acid ester of mono-diglycerides, mono and di-acetyl 
tartaric acid esters of mono-diglycerides, sucrose esters of 
fatty acids, polyglycerol esters of fatty acids, fatty acids, 
sorbitan esters, sucroglycerider, lecithin and mixtures 
thereof. 

[0025] Preferably the emulsi?er is 
monoglycerides and mono-diglycerides. 

selected from 

Colour Migration Barrier Layer (b) 

[0026] Preferably the colour migration barrier layer (b) 
comprises: 
component (i) in an amount of from 80 to 99.5 Wt. %; and 

component (ii) in an amount of from 0.5 to 20 Wt. % based on 
the total barrier layer. 
[0027] Preferably the colour migration barrier layer (b) 
comprises component (i) in an amount of from 90 to 99 Wt %; 
and component (ii) in an amount of from 1 to 10 Wt. % based 
on the total barrier layer. 

[0028] Preferably the colour migration barrier layer (b) 
comprises component (i) in an amount of from 96 to 99 Wt. %; 
and component (ii) in an amount of from 1 to 4 Wt. % based on 
the total barrier layer. 
[0029] Preferably the colour migration barrier layer (b) 
comprises component (i) in an amount of from 97 to 99 Wt %; 
and component (ii) in an amount of from 1 to 3 Wt. % based on 
the total barrier layer. Preferably the colour migration barrier 
layer (b) comprises component (i) in an amount of from 98 to 
99 Wt. %; and component (ii) in an amount of from 1 to 2 Wt. 
% based on the total barrier layer. 

Food Material 

[0030] Preferably one of the food materials is a sauce or 
topping. Suitable sauces or toppings may be selected from 
fruit purees, fruit coulis, fruit sauces, syrups, jellies, caramel, 
chocolate and jams. 
[0031] Preferably one of the food materials is selected from 
fruit purees, fruit coulis and fruit sauces. 

[0032] Preferably one of the food materials is a dairy food. 
Suitable dairy foods may be selected from dairy dessert bases, 
ice creams, gelatos, creams, sherbets, yoghurts, custards, par 
faits, mousses, and cheese. 
[0033] Preferably the dairy food is a yoghurt Preferably the 
yoghurt is selected from a froZen yoghurt, a set yoghurt and a 
thick yoghurt. 
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[0034] Preferably the dairy food is a custard. Preferably the 
custard is selected from a froZen custard, a set custard and a 
thick custard. 

First Food Material (a) 

[0035] Preferably the ?rst food material (a) is selected from 
fruit purees, fruit coulis and fruit sauces. 

Second Food Material (c) 

[0036] Preferably the second food material (c) is a dairy 
food. 
[0037] Preferably the second food material (c) is selected 
from dairy dessert bases and yoghurt. 
[0038] Preferably the second food material (c) is a yoghurt. 
Preferably the yoghurt is selected from froZen yoghurt, set 
yoghurt and thick yoghurt. 

Foodstuff 

[0039] Preferably the foodstuff is a dairy dessert. A dairy 
dessert is any milk based or milk containing dessert. In par 
ticular, dairy desserts may be selected from ice creams, gela 
tos, creams, sherbets, froZen yoghurt, set yoghurt thick 
yoghurt, froZen custard, set custard, thick custard, parfaits, 
mousses, tri?es, solidi?ed cream cheese and cheesecakes. 
[0040] In one aspect the foodstuff is a froZen dessert. For 
the purposes of this application the term “froZen dessert” 
refers to any dessert Which is froZen. In particular, froZen 
desserts may be selected from sorbets, ?avoured ices, and 
froZen dairy desserts. 

Solid Fat Content 

[0041] The solid fat content is an N-value. The N-value 
gives the percentage of fat Which is solid or in the crystallised 
form at a given temperature. Thus, an N-value measured at 
20° C. of 30, indicates that 30% of the fat is in crystallised 
form at 20° C. (ie the amount of solids at that temperature). 
[0042] Preferably the oil component (i) has a solid fat con 
tent (N-value) at 20° C. of less than 18; less than 15; less than 
12; less than 10; less than 7; less than 5; less than 3. 
[0043] In another aspect of the invention, preferably the 
colour migration barrier layer (b) has a solid fat content 
(N-value) at 20° C. ofless than 20; less than 18; less than 15; 
less than 12; less than 10; less than 7; less than 5; less than 3. 
[0044] The solid fat content (N-value) may be an measured 
at 20° C. by unstabiliZed NMR techniques. The solid fat 
content may be measured on a fat that has not been stabilised, 
that is a fat that has been subjected to the folloWing pre 
treatment. First, the sample is melted at 80° C., then cooled to 
0° C. and held at that temperature for 1 hour, then heated to 
20° C. and held at this measurement temperature for 0.5 hour 
before measuring the N-value. 
[0045] The solid fat content is signi?cant as it alters the 
melting pro?le of the colour migration barrier layer. This 
affects the organoleptic properties, in particular the mouth 
feel. The mouthfeel of the barrier layer is particularly impor 
tant for smooth foodstuffs, such as dairy desserts, as the 
mouthfeel is more noticeable to the consumer in such food 
stuffs. With products that have a “crunchy” texture, for 
example, crackers or baked pastry cases, the mouthfeel of the 
barrier layer is less noticeable. Increasing the solid fat content 
of components in a colour migration barrier layer sloWs the 
melting of the barrier layer during consumption. This 
increased solid fat content can provide a more solid structure 
for the barrier layer, but may also result in a foodstuff With an 
unpleasant mouthfeel. 
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Thickness of Colour Migration Barrier Layer (b) 

[0046] Preferably the colour migration barrier layer (b) is 
from 0.01 mm to 2.0 mm thick. 

[0047] Preferably the colour migration barrier layer is from 
0.1 mm to 1.0 mm thick. 

[0048] Aspects of the invention are de?ned in the appended 
claims. 

Water Activity 

[0049] In the present application, “Water activity” (aw) is 
the ratio of vapour pres sure of Water in the food of interest and 
vapour pressure of pure Water at the same temperature. 

[0050] In one aspect of the invention, the ?rst food material 
layer (a) and the second food material layer (b) have different 
Water activities. Preferably the difference in the Water activity 
of the ?rst food material layer (a) to the second food material 
layer (b) is greater than 0.1, preferably greater than 0.3. 
[0051] In one preferred aspect of the invention, the ?rst 
food material layer (a) and the second food material layer (b) 
have similar Water activities. Preferably the difference in the 
Water activity of the ?rst food material layer (a) to the second 
food material layer (b) is less than 0.3; preferably less than 
0.2; preferably less than 0.1; preferably less than 0.09; pref 
erably less than 0.08; preferably less than 0-07; preferably 
less than 0.06; preferably less than 0.05. 
[0052] It has been found that this aspect of the invention is 
generally applicable With a broad range of systems. Thus, in 
one preferred aspect of the invention there is provided a 
foodstuff comprising: (a) a ?rst food material layer; (b) a 
colour migration barrier layer; (c) a second food material 
layer; Wherein the colour migration barrier layer is disposed 
betWeen the ?rst food material layer and the second food 
material layer and is an edible liquid oil composition com 
prising: (i) an oil component; and (ii) a fat, emulsi?er, Wax or 
mixture thereof having a melting point of greater than 55° C.; 
Wherein the difference in the Water activity of the ?rst food 
material layer (a) to the second food material layer (b) is less 
than 0.3. 

[0053] In a further aspect of the present invention, the Water 
activity gradient (i.e. from high Water activity to loW Water 
activity) is opposite to the colour migration gradient (i.e. from 
strong colour to Weak colour). Strong colours give loW inten 
sities in image analysis Whilst Weak (light) colours give 
higher intensities in image analysis. 

Colour Difference 

[0054] Preferably the ?rst food material layer and the sec 
ond food material layer are a different colour to each other. 

[0055] A difference in colour betWeen the ?rst food mate 
rial layer and the second food material layer can be de?ned as 
a threshold value for the difference in colour intensity 
betWeen the tWo layers measured by image analysis recorded 
in calibrated light intensity. The colour intensity is measured 
on Whichever colour channel (red, green or blue) generates 
the biggest intensity difference betWeen the tWo layers. The 
colour intensity is measured in 8 bit colour depth generating 
256 different colour levels. The Zero of these colour levels is 
de?ned as completely dark and 255 as completely White (or 
the opposite). A colour difference can be de?ned as abs(In 
tensity of ?rst food material layeriIntensity of second food 
material layer). If this value is bigger than the threshold value 
there is a colour difference. The threshold value can be set to 
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3. Preferably the threshold value is 5; preferably the threshold 
value is 10; preferably the threshold value is 15; preferably 
the threshold value is 20. 

Other Aspects 

[0056] In one aspect of the invention, the ?rst food material 
layer or second food material layer does not comprise a baked 
?our system. 
[0057] In a further aspect of the invention, When the ?rst 
food material layer comprises a baked ?our system, the sec 
ond food material layer is a food layer other than a food layer 
selected from one or more of creams, custards, jellies, ice 
cream, sauces, fruit, vegetables and jam. 
[0058] In a further aspect of the invention, When the ?rst 
food material layer comprises a pastry baked ?our system, the 
second food material layer is a food layer other than a custard. 
[0059] In a further aspect of the invention, When the colour 
barrier layer comprises an oil With a solid fat content of 20% 
or higher (at 200 C.) the ?rst food material layer or second 
food material layer does not comprise a baked ?our system. 
[0060] The present invention Will noW be described in fur 
ther detail by Way of example only With reference to the 
accompanying ?gures in Which: 
[0061] FIG. 1 shoWs a graph indicating colour migration 
gradient betWeen a fruit layer and a dairy layer measured 
using back scattering of light; 
[0062] FIG. 2 shoWs colour migration betWeen a dairy layer 
and a fruit layer of a reference sample Without any colour 
migration barrier; 
[0063] FIG. 3 shoWs an analogous dairy layer and fruit 
layer to the reference sample Which also contains a 300 um 
colour migration barrier layer of a mixture of 2% bees Wax 
and 98% rape seed oil; 
[0064] FIG. 4 shoWs a graph indicating colour migration 
gradient betWeen tWo food layers measured using intensity of 
light; 
[0065] FIG. 5 shoWs a graph indicating hoW colour gradient 
is measured; 
[0066] FIG. 6 shoWs a creme caramel product in Which the 
problem of colour migration can be clearly seen on the left 
hand side of the product. 
[0067] The present invention Will noW be described in fur 
ther detail in the folloWing examples. 

EXAMPLES 

[0068] GRINDSTED® Pectin LC 710, GRINDSTED® 
LBG 147, GRINDSTED® Carrageenan CL 392 FLX and 
GRINDSTED Xanthan 80 are all commercially available 
from Danisco A/S. 
[0069] Experiments Were carried out using a black current 
ripple and a White dessert base. These Were prepared using the 
folloWing general methods 
General MethodiBlack Current Ripple Experiments Were 
carried out using an ice cream ripple With the folloWing 
formulation. 

Formulation 

[0070] 

% Soluble 
Ingredients % solids (SS) 

GRINDSTED ® Pectin LC 710 0.30 0.30 
GRINDSTED ® LBG147 0.10 0.10 
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-continued 

% Soluble 
Ingredients % solids (SS) 

Water (dose I) 13.00 i 

Sugar (dose I) 2.00 2.00 
Blackcurrant, 16% SS 23.00 3.68 
Blackcurrant concentrate, 65% SS 5.00 3.25 
Sugar (dose II) 55.00 55.00 
Calcium lactate, pentahydrate 0.039 0.039 
Water (dose II) 5.00 i 
Potassium sorbate, 20% w/v 0.25 0.05 
Tri-Sodium citrate, 30% w/v 20 ml i 
Blackcurrant Flavouring U35938 0.05 i 

Total 103.69 64.42 
Evaporation 3 .69 
Yield 100.00 
Final soluble solids 65% 
Final pH 3.6 
Filling temperature 65° C. 

[0071] The black current ripple was prepared using the 
following procedure: 
1) Dry-blend pectin, LBG and sugar (dose I); 
2) Dissolve the blend in hot water (800 C.), agitating well; 
3) Pour fruit/ concentrate and sugar (dose II) into the cooking 
pan and bring the blend to the boil; 
4) Add the pectin solution and continue evaporating until a 
soluble solid content of 65% is obtained; 
5) Mix Calcium lactate with water (dose II); 
6) Add the calcium slurry to the fruit/pectin blend; 
7)Add enough Sodium citrate solution to obtain a pH value of 
3.6; 
8) Check the content of soluble solids; 
9) Add ?avouring and cool to ?lling temperature (65° C.) and 
?ll. 
[0072] Thus, this black current ripple is made using black 
currant and blackcurrant concentrate and is based on GRIND 
STED® Pectin LC 710 and GRINDSTED® LBG 147. This 
ripple can still be pumped, even if it has a high viscosity. 
Pumping the ripple provides a smooth and shiny surface. 
Using the swirl equipment, a ?nal product can be obtained 
where ripple and ice cream are incorporated well. 

General MethodiWhite Dessert Base 

[0073] Experiments were carried out using a white dessert 
base with the following formulation. 

Ingredient Dosage % 

Cream, (fat content 38%) 8.30 
Whole milk, (fat content 3.5%) 81.35 
Sucrose 9.00 
Starch E1422, waxy maize 0.80 
GRINDSTED ® Carrageenan CL 392 FLX 0.25 
GRINDSTED Xanthan 80 0.20 
Vanilla Flavouring 3981, NI “low cost” 0.10 

[0074] The white dessert base was prepared using the fol 
lowing mixing procedure: 
1) Pre-mix carrageenan and xanthan with 10 parts of sugar; 
2) Mix all other dry ingredients; 
3) Add all dry ingredients to the milk at 400 C.; 
4) Hydrate for 30 minutes before pasteurisation while stir 
rlng. 

Aug. 28, 2008 

[0075] 
dure: 

This was followed by the following batch proce 

1) Pass the homogeniser (upstream)ino pressure; 
2) Heat treat at 90° C./5 minutes; 

3) Cool to 20-30° C.; 
[0076] 4) Fill on top of the cups with sauce at the bottom. 

General MethodiApplying a Colour Migration Barrier 
Layer 

[0077] A sample of black current ripple was placed in the 
bottom of small cups at 10-20° C. and a colour migration 
barrier composition was applied by spraying the hot (800 C.) 
and melted composition on top of the ripple to give a colour 
migration barrier layer of 300 um thickness. The composition 
was allowed to set by cooling to ambient temperature. The 
composition may be stored at 5° C. at this stage before appli 
cation of the dairy dessert base. Then a white dairy dessert 
base was applied on the colour migration barrier layer at 
20-30° C. The sample was stored at 5° C. for up to two weeks 
and examined each week for colour migration, syneresis in 
the dairy dessert base and thinning of the ripple. Furthermore, 
the samples were examined for formation of a hard layer in 
the section of the dairy dessert that was in contact with black 
current ripple, or in the applied barrier layer itself. 
[0078] All four parameters were scaled from 0-5 with 0 as 
the best performance and 5 the worst. The sample was com 
pared with a reference sample which was prepared in an 
analogous fashion except without the application of a colour 
migration barrier composition. The results are listed either for 
one week, e.g. 2, or as per week l-week 2, e.g. 2-3. 

[0079] From examination of the reference samples, it was 
found that the colour from the fruit sauce portion migrates 
quickly into the white dairy portion, which becomes 
coloured. At the same time changes in texture occur, and 
water from the dairy portion migrates into the fruit portion, 
which become more ?uid. Eventually syneresis also takes 
place. Thus, colour migrates in the opposite direction to water 
migration. Therefore, colour migration is not a direct conse 
quence of water migration as was suggested by EP 0714608. 

Example 1 

[0080] A sample produced as described in the general 
method with a composition consisting of 2% bees wax and 
98% rape seed oil, which were melted together at 800 C., was 
tested. 

Parameter Sample Reference 

Inhibition of colour migration 0-1 5-5 
Prevent syneresis: 0-1 5-5 
Prevent thinning of the ripple: 1-1 5-5 
Formation ofhard layer: 0-0 5-5 

Example 2 

[0081] A sample produced as described in the general 
method with a composition consisting of 1.5% bees wax and 
98.5% rape seed oil. 
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Parameter Sample Reference Parameter Sample Reference 

Inhibition of colour migration 0 5 Inhibition of colour migration 0-1 5-5 
Prevent syneresis: 0 5 Prevent syneresis: 0-1 5-5 
Prevent thinning of the ripple: 0 5 Prevent thinning of the ripple: 1-1 5-5 
Formation ofhard layer: 0 5 Formation ofhard layer: 3-3 5-5 

Example 3 Example 7 

[0082] A Sample Produce:d as described in the general [0086] A sample produced as described in the general 
method With a composition consisting of 4% distilled 
monoglycerides With a fatty acid composition mainly domi 
nated by palmetic and stearic acid and 96% rape seed oil Was 
tested. The monoglyceride and the rape seed oil Were melted 
together at 80° C. prior to the spraying process. 

Parameter Sample Reference 

Inhibition of colour migration 0-0 5 
Prevent syneresis: 0-0 5 
Prevent thinning of the ripple: 1-0 5 
Formation of hard layer: 0-0 5 

Example 4 

[0083] A sample produced as described in the general 
method With a composition consisting of 4% fully hydroge 
nated fat With a fatty acid composition of mainly CG16 and 
C18 and 96% is rape seed oil, Which Were melted together at 
80° C., Was tested. 

Parameter Sample Reference 

Inhibition of colour migration 0-1 5-5 
Prevent syneresis: 1-3 5-5 
Prevent thinning of the ripple: 3-3 5-5 
Formation ofhard layer: 0-0 5-5 

Example 5 

[0084] A sample produced as described in the general 
method With a composition consisting of 1% bees Wax and 
99% rape seed oil, Which Were melted together at 80° C., Was 
tested. 

method With a composition consisting of 4% fully hydroge 
nated fat and 96% rape seed oil. The 4% fully hydrogenated 
fat comprises 9 parts triglyceride With a fatty acid composi 
tion With approx. 40% behenic acid and 1 part distilled 
monoglyceride With a fatty acid composition mainly consist 
ing of C16 and C18. The composition Was melted together at 
80° C., Was tested. 

Parameter Sample Reference 

Inhibition of colour migration 0-1 5-5 
Prevent syneresis: 0-0 5-5 
Prevent thinning of the ripple: 0-1 5-5 
Formation ofhard layer: 0-0 5-5 

Comparative Example 1 

[0087] A sample produced as described in the general 
method With a composition consisting of an acetylated 
monoglyceride With a 70% degree of acetylation and a fatty 
acid composition consisting of mainly C1610 and C180. 

Parameter Sample Reference 

Inhibition of colour migration 0 5 
Prevent syneresis: 0 5 
Prevent thinning of the ripple: 0 5 
Formation of hard layer: 5 4 

Comparative Example 2 

[0088] A sample produced as described in the general 
method With a composition consisting of 10% bees Wax and 
90% acetylated monoglyceride from Comparative Example 
1, Which Were melted together at 80° C., Was tested 

Parameter Sample Reference 

Inhibition of colour migration 2-2 5-5 param?t?r 53mph? R?f?mnc6 
Prevent syneresis: 2-2 5-5 
Prevent thinning of the ripple: 3-3 5-5 Inhibition of colour migration 0 5 
Formation ofhard layer: 2-3 5-5 Prevent syneresis: O 5 

Prevent thinning of the ripple: 0 5 
Formation of hard layer: 5 4 

Example 6 

[0085] A sample produced as described in the general Comparative Example 3 
method With a composition consisting of 3% bees Wax and 
97% rape seed oil, Which Were melted together at 80C, Was 
tested. 

[0089] A sample produced as described in the general 
method With a composition consisting of pure rape seed oil. 
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Parameter Sample Reference Parameter Sample Reference 

Inhibition of colour migration 5-5 5-5 Inhibition of colour migration 5 5 
Prevent syneresis: 5-5 5-5 Prevent syneresis: 5 5 
Prevent thinning of the ripple: 5-5 5-5 Prevent thinning of the ripple: 4 5 
Formation ofhard layer: 5-5 5-5 Formation ofhard layer: 0 5 

Comparative Example 4 

[0090] A sample produced as described in be general 
method With a composition consisting of 1% soy lecithin and 
99% acetylated monoglyceride from Comparative Example 
1, Which Were melted together at 800 C., Was tested. 

Parameter Sample Reference 

Inhibition of colour migration 0 5 
Prevent syneresis: 0 5 
Prevent thinning of the ripple: 0 5 
Formation of hard layer: 5 5 

Comparative Example 5 

[0091] A sample produced as described in the general 
method With a composition consisting of 2% soy lecithin and 
98% acetylated monoglycerides from Comparative Example 
1, Which Were melted together at 800 C., Was tested. 

Parameter Sample Reference 

Inhibition of colour migration 0 5 
Prevent syneresis: 0 5 
Prevent thinning of the ripple: 0 5 
Formation of hard layer: 5 5 

Comparative Example 6 

[0092] A sample produced as described in the general 
method With a composition consisting of pure acetylated 
monoglycerides With a degree of acetylation of 90% and a 
fatty acid composition mainly consisting of C16 and C18, 
Was tested. 

Parameter Sample Reference 

Inhibition of colour migration 4 5 
Prevent syneresis: 3 5 
Prevent thinning of the ripple: 4 5 
Formation of hard layer: 0 5 

Comparative Example 7 

[0093] A sample produced as described in the general 
method With a composition consisting of pure acetylated 
monoglycerides With an degree of acetylation of 90% and 
iodine value of 40, Was tested. The iodine value Was measured 
using AOCS Method CD1/25, Which Was modi?ed by the use 
of chloroform rather than carbon tetrachloride 

Comparative Example 8 

[0094] A sample produced as described in the general 
method With a composition consisting of pure distilled 
monoglycerides With an iodine value of approx. 100 Was 
tested. The iodine value Was measured using AOCS Method 
CD1/25, Which Was modi?ed by the use of chloroform rather 
than carbon tetrachloride. 

Parameter Sample Reference 

Inhibition of colour migration 5 5 
Prevent syneresis: 5 5 
Prevent thinning of the ripple: 4 5 
Formation of hard layer: 4 5 

Comparative Example 9 

[0095] A sample produced as described in the general 
method With a composition consisting of a mixture of 80% 
acetylated monoglycerides With an degree of acetylation of 
70% and a fatty acid composition mainly consisting of C12 
and 40% acetylated monoglycerides With an degree of acety 
lation of 70% and a fatty acid composition mainly consisting 
ofC16 and C18, Was tested. 

Parameter Sample Reference 

Inhibition of colour migration 4 5 
Prevent syneresis: 4 5 
Prevent thinning of the ripple: 4 5 
Formation of hard layer: 5 5 

Comparative Example 10 

[0096] A sample produced as described in the general 
method With a composition consisting of a mixture of 40% 
acetylated monoglycerides With an degree of acetylation of 
70% and a fatty acid composition mainly consisting of C12 
and 60% acetylated monoglycerides With an degree of acety 
lation of 70% and a fatty acid composition mainly consisting 
ofC16 and C18, Was tested. 

Parameter Sample Reference 

Inhibition of colour migration 0 5 
Prevent syneresis: 2 5 
Prevent thinning of the ripple: 2 5 
Formation of hard layer: 5 5 
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Comparative Example 11 

[0097] A sample produced as described in the general 
method With a composition consisting of a mixture of 80% 
acetylated monoglycerides With an degree of acetylation of 
70% and a fatty acid composition mainly consisting of C16 
and C18:1 and 20% acetylated monoglycerides With an 
degree of acetylation of 70% and a fatty acid composition 
mainly consisting of C16 and C18, Was tested. 

Parameter Sample Reference 

Inhibition of colour migration 2 5 
Prevent syneresis: 3 5 
Prevent thinning of the ripple: 3 5 
Formation of hard layer: 5 5 

Comparative Example 12 

[0098] A sample produced as described in the general 
method With a composition consisting of a mixture of 60% 
acetylated monoglycerides With an degree of acetylation of 
70% and a fatty acid composition mainly consisting of C16 
and C18:1 and 40% acetylated monoglycerides With an 
degree of acetylation of 70% and a fatty acid composition 
mainly consisting of G16 and C18, Was tested. 

Parameter Sample Reference 

Inhibition of colour migration 0 5 
Prevent syneresis: 1 5 
Prevent thinning of the ripple: 0 5 
Formation of hard layer: 5 5 

Solid Fat Content 

[0099] The solid fat content of several samples of fat blends 
Were measured at 20° C. using the IUPAC 2.150a method. 
The melting point of some of these fat blends Was measured 
using AOCS 3-25 method. 

Solid Fat 
Content at 

Sample Composition 20° C. 

1 25 parts soy oil (hydrogenated to melting point 10% 
41° C.) + 75 parts liquid soy oil 

2 25 parts palm oil (hydrogenated to melting point 9% 
43° C.) + 75 parts rape seed oil 

3 40 parts soy oil (hydrogenated to melting point 17% 
35° C.) + 10 parts soy oil (hydrogenated to melting 
point 41° C.) + 50 parts liquid soy oil 

4 100 parts rape seed oil 0% 

Test Method for Colour Migration: 

[0100] Colour migration can be measured by use of Turbis 
can MA 2000 (Formulation, 10, Impasse Borde Brasse, 
31240 L’Union France), Which is a scanning instrument mea 
suring the transmission and back scattering light using a near 
infrared light at 850 nm. The transmission is measured at Zero 
degrees and the back scattering is measured at 135 degrees to 
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the light source. The instrument scans from bottom to the top 
of the samples. Any difference in the colour is clearly seen as 
a change in the back scattering. In the examples, the coloured 
fruit layer has a very different back scattering intensity com 
pared to the White dairy layer, see FIG. 1. The change in the 
back scattering in the dairy layer depends on the storage time 
(in hours at 5° C.). The pure fruit layer has a back scattering 
intensity of approx. 10% and the pure dairy layer around 60%. 
Due to colour migration the dairy layer in contact With the 
fruit layer eventually experiences a reduction in the back 
scattering. 
[0101] The effects of colour migration can also be observed 
by a visual inspection of samples. Colour migration is seen as 
a change in the colour of the part of dairy layer in contact With 
the fruit layer. When there is no barrier layer, see FIG. 2, a 
gradual change in colour is observed betWeen the fruit and 
dairy layers. In contrast, a sharp change in colour is observed 
in a sample containing a colour migration barrier, see FIG. 3. 
Another method of testing for colour migration is to apply 
image analysis to images of the samples to measure the inten 
sity pro?le in a narroW band of approx. 10 mm from bottom to 
the top. Dark colours are measured as loW intensities and light 
colours as high intensities With a total range of 0-255. FIG. 4 
shoWs the intensity pro?le for the green channel for the tWo 
samples shoWn in FIGS. 2 and 3. It is readily apparent from 
FIG. 4 that the intensity pro?le of the sample With a barrier 
has a much steeper gradient When moving from the fruit layer 
to the dairy layer compared With the reference sample. In the 
reference sample the colours from the fruit part makes the 
loWest part of the dairy dessert darker thereby reducing the 
colour intensity. 
[0102] The image analysis Was carried out using Adobe 
Photoshop 6.0 softWare available through Adobe Systems 
Incorporated, With additional plug-ins IPTK 5.0 available 
from ReindeerGraphics Corporation. 
[0103] The colour gradient can be used together With the 
Turbiscan or image analysis methods, as a Way to quantify the 
barrier effect. As shoWn in FIG. 5: 
[0104] A is the average intensity level for the brightest part 
of the layered food. 
[0105] B is the average intensity level for the darkest part of 
the layered food. 
[0106] AI/AL is the average slope of the linear part of the 
line betWeen the intensity level B and intensity level A. 
[0107] Colour gradient, CG, is de?ned as CG:abs(AI/AL)/ 
abs(A-B). 
[0108] CG equals in?nity for a very excellent product and 
Zero for a very bad product. 
[0109] All publications mentioned in the above speci?ca 
tion are herein incorporated by reference. Various modi?ca 
tions and variations of the described methods and system of 
the invention Will be apparent to those skilled in the art With 
out departing from the scope and spirit of the invention. 
Although the invention has been described in connection With 
speci?c preferred embodiments, it should be understood that 
the invention as claimed should not be unduly limited to such 
speci?c embodiments. Indeed, various modi?cations of the 
described modes for carrying out the invention Which are 
obvious to those skilled in chemistry or related ?elds are 
intended to be Within the scope of the folloWing claims 

1. A foodstuff comprising: 
(a) a ?rst food material layer; 
(b) a colour migration barrier layer; 
(c) a second food material layer, 
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wherein the colour migration barrier layer is disposed 
between the ?rst food material layer and the second food 
material layer and is an edible liquid oil composition 
comprising: 

(i) an oil component; and 
(ii) a fat, emulsi?er, Wax or mixture thereof, having a 

melting point of greater than 55° C.; 
Wherein the oil component (i) has a solid fat content 

(N-value) at 200 C. of less than 20. 
2. A foodstuff according to claim 1, Wherein the oil com 

ponent (i) is selected from rape seed oil, soy oil, sun?oWer oil, 
peanut oil, corn oil, cotton oil, sa?ioWer oil, olive oil, palm 
oil, partial hydrogenated oils, fractionated fats, fractionated 
oils, buffer oil and mixtures thereof. 

3. A foodstuff according to claim 1 or 2, Wherein the oil 
component (i) comprises rape seed oil. 

4. A foodstuff according to any one of the preceding 
claims, Wherein component (ii) is selected from fully hydro 
genated fats, fractionated fats, emulsi?ers, beesWax, cande 
lilla Wax, carnauba Wax, jojoba Wax, Whale Wax, paraf?n 
Wax, mineral Wax, microcrystalline Wax and mixtures 
thereof. 

5. A foodstuff according to any one of the preceding 
claims, Wherein component (ii) comprises an emulsi?er. 

6. A foodstuff according to claim 5, Wherein the emulsi?er 
is selected from monoglycerides, diglycerides, esteri?ed 
monoglycerides, sugar esters and mixtures thereof. 

7. A foodstuff according to any one of the preceding 
claims, Wherein component (ii) comprises distilled 
monoglycerides having a melting point of greater than 55° C. 

8. A foodstuff according to any one of the preceding 
claims, Wherein component (ii) comprises beesWax. 

9. A foodstuff according to claim 1 Wherein component (ii) 
comprises a monoglyceride and beesWax. 

10. A foodstuff according to any one of the preceding 
claims, Wherein the colour migration barrier layer (b) com 
prises: 

component (i) in an amount of from 80 to 99.5 Wt. %; and 
component (ii) in an amount of from 0.5 to 20 Wt. % based 

on me total barrier layer. 
11. A foodstuff according to any one of the preceding 

claims, Wherein the colour migration barrier layer (b) com 
prises: 

component (i) in an amount of from 96 to 99 Wt. %; and 
component (ii) in an amount of from 1 to 4 Wt. % based on 

the total barrier layer. 
12. A foodstuff according to any one of the preceding 

claims, Wherein the oil component (i) has a solid fat content 
(N-value) at 200 C. of less than 15. 
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13. A foodstuff according to any one of the preceding 
claims, Wherein the ?rst food material (a) is selected from 
fruit purees, fruit coulis and fruit sauces. 

14. A foodstuff according to any one of the preceding 
claims, Wherein the second food material (c) is a dairy food. 

15. A foodstuff according to any one of the preceding 
claims, Wherein the second food material (c) is a yoghurt. 

16. A foodstuff according to any one of the preceding 
claims, Wherein the foodstuff is a dairy dessert. 

17. A foodstuff according to any one of the preceding 
claims, Wherein the foodstuff is a froZen dessert. 

18. A foodstuff according to any one of the preceding 
claims, Wherein the colour migration barrier layer (b) is from 
0.01 mm to 2.0 mm thick. 

19. A foodstuff according to any one of the preceding 
claims, Wherein the colour migration barrier layer is from 0.1 
mm to 1.0 mm thick. 

20. Use of an liquid oil composition for inhibiting and/or 
preventing colour migration betWeen a ?rst food material 
layer and a second food material layer in foodstuff, Wherein 
the liquid oil composition is an edible liquid oil composition 
comprising: 

(i) an oil component; and 
(ii) a fat, emulsi?er, Wax or mixture thereof. 
21. Use of a liquid oil composition according to claim 20, 

Wherein the oil component (i) has a melting point of greater 
than 55° C. 

22. Use of a liquid oil composition according to claim 20 or 
21, Wherein the oil component (i) has a solid fat content 
(N-value) at 200 C. ofless than 20. 

23. Use of a liquid oil composition according to any one of 
claims 20 to 22, Wherein the liquid oil composition is char 
acterised by the features of any one of claims 2 to 19. 

24. A method of preparing a foodstuff according to any one 
of claims 1 to 19, comprising the steps of: 

a) providing a ?rst food material layer; 
b) coating the ?rst food material layer With a colour migra 

tion barrier layer; 
c) coating the colour migration barrier layer With a second 

food material layer, 
Wherein the colour migration barrier layer is an edible 

liquid oil composition comprising: 
(i) an oil component; and 
(ii) a fat, emulsi?er, Wax or mixture thereof having a melt 

ing point of greater than 55° C.; 
Wherein the oil component (i) has a solid fat content 

(N-value) at 200 C. ofless than 20. 

* * * * * 


